Ribonuclease H activity during initiation of reverse transcription using tRNA(lys)/RNA primer/template of human immunodeficiency virus.
The specificity of the initial cleavage by the RNaseH activity of HIV-1 reverse transcriptase (RT) during minus strong-stop DNA synthesis was studied using the authentic primer/template tRNA(lys)/HIV RNA. We observed that concomitant with the initiation of DNA synthesis, RNaseH activity of HIV RT introduced the first endonucleolytic cuts within the U5 region of the HIV RNA template, mainly 1 and 3 bases away from the primer binding site. To analyze whether the cleavage sites were determined by sequence specificity, the authentic U5 region at one of the cleavage sites was mutated. The change of sequence did not alter the initial cleavage pattern of RNaseH. In order to determine the size of the RNA/DNA hybrid that is required for RNaseH activation during reverse transcription initiation, DNA synthesis was limited by dideoxynucleotides. DNA extension of the tRNA(lys) primer by 17 deoxyribonucleotides but not by 6 deoxyribonucleotides was sufficient to activate the RNaseH site of HIV RT. Taken together, our results indicate that during initiation of minus strongstop DNA synthesis by HIV RT, the first RNaseH-mediated endonucleolytic cut of the genomic RNA is dictated mainly by the length of the nascent DNA and not by sequence preference.